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(54) COATED ABRASIVE FOR GRINDING TOOL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a grinding tool with the abrasive grain retainability and 
grirfding performance improved. 

SOLUTION: A multilayer composite coating film or a simultaneously deposited metallic coatring 
film as a single layer is formed on the surface of an abrasive grain of cubic boron nitride or 
diamond. The multilayer composite coating film consists of four layers when the first metallic 
layer is chemically combined with the abrasive grain surface and consists of three layers when 
the first metallic layer is physically adhered. In the case of the four layers, titanium, nickel- 
phosphorus, nickel and nickel-phosphorus are used, and nickel- phosphorus, nickel and nickel- 
phosphorus are used in the case of the three layers. Nickel, cobalt and phosphorous are 
simultaneously deposited on the abrasive grain surface to constitute the simultaneously 
deposited metallic coating film as a single layer. When such a coated abrasive grain is used in 
the production of a grinding stone, the grinding performance of the stone is remarkably 
improved. 
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X?->SO^ft6©££*>6ft£$a>e>jItR;*tt. ^ti (4) g^Bil/Tr©-?^- U >*>e>«#tofc:ftS 

tCiK<1S»©^)S®* s ^f -ett6©£ 40©@£^A,-Cft5 > l»#3 3 gBi&©$F6lJft*aJ£ft. 

**h&©*«mi:#k vxbMacnKbiitt inxm) iii££jia&£M# < 1 > igt&©nwc 

^K*h6©RI9#fHJ^IIIfflSR ! »*»6tt*»*»6jWlS 10 ««WK*S^l/fci » T>\>- «J ( 2 ) *©R£j|& 

ft, *of^Ji#*©^©H&»;Wfc*^|§lS*W LT©~ » *JU. SO ( 3 ) ft?HI& L/T©~ , 

■fs^-cas. ^ai8££ji. (b)^<ifc3o •j>*>e>a$wc&s3o©ji£^T&6 > it$8i 

©■*^r&s£)Mte£Uiir*o't. *i©»fflB ^©wwttai®&. 

^©Sffitc^sfaKtt* t-cor , x •> >r)i - y >so [§»#« 1 o 1 friBim «£&B* J ( 1 ) «tt©*n 

3M-;i/h- ';>^p>^^gp^e.jif?$n. ^ncc^<it jc»sWKis&t/fc- <2 

^[©^JIB* 3 -^^^. saOUK ~?$r;l/- 3 £t/T©=J<K;i,K R[>'(3) S^iit/t©-f ^1/ 

v-^jl- h - >; ^Ro'lBiWtiix ? ^rji/- n/^ju I — >*> - g >#>p>a$Wicft 6 3 -o©jg£^A,-eft £. 

e>ft£8f#>6jliR;*ft. a>ogftJlA^©jiniu©Jf £« 1 f 2i£©fF fflHRfifa. 

Sft*»iR*WrS^feT?*S. £IM«£&BS. MOK [»W©»lBttSHB] 

(c> -7*;v-3^uh-y>©Hi»wiii^«a«« 20 [oooi] 

6 % ^ . ^©^sjcftgw cert* htcpft <t$>\ i mi<Dm-?z>&ffi<Dftm i #(csffiui6Bft 

oo^jis^ e> & zmfrt>mtR s ft s n/c £© wwiftxt*e titcm-rz xjw>whrms* fi± s 

[11*32] MlBfi£&#. m i ©&iiAtfffliBffia© B§ftttr*£^u/ct©*^ft-5-c^r. swrtr©ffi«i 

affiKtt¥ima££Lfc* 5 ©fi^ftt©iSi±*H5fc«>K:ffitt»-t©SilB±K«S© 

Fr*4. w*3 1 iBis©WBiMfflj?s^. -e©ffiia]fii©x*ci:sffl3nsi5iii©wHiw* s Pif e>ft 
[»*94] iwB^jia^ian©«^jB*-f 30 

•J >r * S . if *g l 8Btt©fFfttttBJ£ft. [0002] 

[ffl*3l5 ] B?riBS5fe*SAz:* B ^b^^^r$>r>r . [ft*©Sffi] mute b Nffi&ft t'©558i«ffi©- » 

*>-3£J11g££lg# ( 1 ) ffitt©&ffifc<tT«K:l6£0 *;uXtt**>aiKcJ:or % flFBUSSE© «fc -5 ftfFBUX 

(2) Z0>m&mtLT<D~";'r)l-V>, ft©$l!iStt4HCfcWSKii©6i^#fl±-f £ C i 

(3) (2) KRK-rSIBiL-C©-**-^ RO tt. ^S8S»»fc*Jt»-C&»rC*£. «BHBtt©*B«c 

( 4 ) gftH £ U"C©~ y V >#>e>£#ff)k:ft£ «. ( a ) ^^^©^©atlttafeCXK ( b ) mtfrh 

4o©^)g®«r^-cfts > f»*«3iBtg©MijWfflfi£ ©«s5sa©fii)i»«:iaa-re©*saw-c*)S. ^fior 

[«*«6] iwaiStt*JidSrji»k* , >*T?*-9-c. orwwi**««fttt»8cii»'rsA:»K S j:*r* 

^MIX^Ajny ( 1) lE&©flffiK{k£WK:*S£U 40 0. SfeftOiWIJXAO^J^m^-CtS^. 
tc?f>, (2) -e©^jgJl£L/T©-7^^- [0 00 3] CBNffi^tC^f >S®?ri6Tii^> *ffl 

<3) (2) Vi'm&t^mtbXO^'^Y, SO' ^?F02 7 46 8 8 8#{CfaiS$n-Ct<^<J: J 5fttifflW 

(4) sng<!;LT©--^>rju- >j >*>e>s*ffj«cft& ^jserpBccio-rifbn^©*^^*^). *h^^ 

4o©^R)i?r^-CftS > IS*]S3fBtS©ffgl|ttiafiS 4 3 9 9 1 6 7-^fCttj5lJ©#£a s fBiB3ftT*$'3 . -e© 

ft. ^S^«C B NS^ti ? ^ y®*<DU£Mifitmm<<ctt 

[f»*«7] BtiiESie^it^Mbsi-^^r&o-c. sns„ i»rti©*fficc*»i»rfc. CBNfiB&tcfb^tt 

*»-3ina$ftBi*j ( i ) 5®&©«ffiK:fb3#jK:*s£i, {c^Lri,^£^Ae>txs^^>?iia* 5 ff ^ns, 

(2) -5-©ISSJge<bl/-r©-?-!rA'- 'J >© [ 0 0 0 4 ] C BNSS&tC^ ? ^^aJS'SrJSTWa. '« 

H, (3) (2) (c^s-r-sisiurro^^'^h-y iis?»otsy/xsitrffiKj:- 3 t, 
>, so (4) fittJliLT©-?^- so tg&i^o^MS^Sjitci/rSie? o*s%fc& 
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t&t>tizttmz. *©fc«t>. mtGwmmzM 

[000 5] 

ft (CBN. K. *©fcBtt©Wflllttfc£> 

<Dic#>(Dlfcffl£$m (3-r-r>y) tcwrs4>©r* io 
4. ff*U»ilFfi<ltf»CBN-C*9. *2£BJJ(C-?<,>T© 
fctf*©»WttCBNffittKHtvT&j**i4#. 

m tcttbx bmmaimv &z>„ cBNcc-^-cms-r 
cBN«*j%B^ittB^-r^fcfe©^<turffl 
tvtostcfrr. *©tt©aMfefc£ofc:S»"cjBc» 

[0006] ^mommo-^mmmnmm *> 

3H8©* fcM©BKKi. 5fBiJS55^©<a©5f8iJX*(c*J 
1*5 C B N«ft©fi|^«Ufir&a@(C««LA:lSII(C 
<fc Tit* S tlfcC B Nl&lstefett-f *> C £ T * &„ 
[0007] *^W(D$ 6(CglJ<Dg»tt. -flFHai^K* 
Wa«tt©CHS£J»6T4 £ 4 feKWBtt^<W»**|8il 
±3#S«ll%aiB«:#f4CBNIStt , C««i3tlSW 

lCMifitscit*5„ ±ia©Bflfjso'-e©ffi© 
gft«. *^{co^-c©«|!f©i¥ifflJ&|{iHj*^B^6* 
£ft3 5. 30 
[0008] 

[»»#a] ^^©iiBWBWtt. &mxtt-s&mi$, 

< £ 1 -3©H*&-r#5£©l§!ll#flrffl£«&Btffll$ 

&Mtt. m«CBN©<fc Vj:ffi&©#IIiK:&-#LTi,> 
tt. CBNSBtt©*BHKjfc?«|K:tS&0"Cl»S. C©<t 

5 kc b NS&©$stc$iift£&R©$ 1 ©sum** 

£®&©GM$tt#fi±-f£. iIftI©JB». PfJ565©J: 
5 &WBUI*©«Bie*trt«:tew &5g&©£}#tt£ 2 6 

\t&®Rv/yL&&&®imi-cmi8,$ n. imam®* 
©^saa«j*»6^s. 

[0009]-*. |SIB$«TtB(co-deposited)#JlSJ8ffl 50 
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< £ *> 1 -5©JB*ft"i". C©|5lB#fftB^|A 

Ma. fc o-rfc. 5fiJx*©tt^A 

*|{C|SJ±3 tf£ C £ l/fc. 
[00 10] 

CBN5g©«. WU*1 7 0/2 0 0US.*".>:^lJ-'f 

R©fc©r*S#. *hW5*«:*>WB(IBS-e©«i©WM 
x*T<gfrft&^£W1-6k©-c4>J;t,>„ *©<t5& 
i|&g£ U-C«^^.«8 0/1 0 0-32 5/40 0US 

«fci>. *>*>4lgiK©tftSa. l-iooos ?a>©S5 
BrtriA<£Jg^£ ££#?#£. fc/cO. SS&tt. W 
Bl|7'n7^-;U(aittinqprofile) £ £ 

^^©^©ffeajR-r^t-e**). ^fc&i^xn© 
[ooin xzmvm^ztizcBNi&mt. mm 

tt. *S*M*84 2 8 9 5 0 3^. ft£2 9476 1 7 
4f. PISS4 1 8 8.1 9 Am&Vmms 2 1 2 8 5 2-*tCt 

n*. »jaa»M©A*aafk* ft&M&ft 

*^(pyro1ytic boron nitride) RO'MISSS'ft^ -5 
SCqraphitic boron nitride) ifi&tf 6*lS„ &fc. 

ifii>'>*^ita«Wi*#r4afb*'?3R (wcn) *>i3 
[0012] ^yD^^rifen/c^*©&g©cB 

Niiaft*tt»-r4©jWf* W>. fcEU *HBJTtt^ 
t & fiK©tm*««S3B-C»fattK* rl9»Xt3«» 
{tUTf#6tl-5CBN5SK^ffiffl-rSC£^r#S„ ffl 
t,^CBNSeS«. ^Jl^SCBN^^^LT^ 
££ci«£U ^l»rc©»*»fatt]t©il^(*^i«» 

{bb-c^6n4*^»©^©^©r*orfc<fc^„ 
[0013] *^©^@a^M«:-5tJrai-<4£. 
CBNBH&*»«-ra»l©£«Jitt. ^1©#HS© 

ffl/s, ^Mzaast;sse©^B B a ^iSicit:i;r. c bnss 
et©aS(c{b^KiK:<S^l/fcfc©'CfeJ:i.>l/. ^i^B^ 
aWK:M^Ufcfe©-c4>J;u 0 {b^WM^SSn^ii 
pictt, i» : ?«iB^©^)S©<k^WM^*^fife(cr4a 
35^(,^n-5o {b^l^S^tt. ^«©^{b^. *^fb 

^XBS'fb^6feSP5^©(interstitia1 1ayer)?:Sfe 

^frTr^fb^. *->{bft. g?fb^«^^b^^4^L 
ffs*>©-c*^„ *fe&&Rtctt. ^^^^ 

a. ty^f^. i?>yx7->^£'. MO'fc^-ne>©^ 
ib^fl t )M^*5a^ti.sJi^©^<©ffl^ 



mtmmfwtm ($A«i!Hb**>-£M{b**>& 

[0014]-*. Btt©H*r©ffi»ao t iI>*< it SB 

©ffiT^&«*&fce>t-J:Vj:i#K:«. *ft9JOflll 
fflfcSI l ©£KJl*Mbm££-cw:& < ^awcc#»T 

[■: 015] *mxo&ffifflm<c\t, m-m<Dimt> 
■c^sor t <t < . a>*>3^iiafi»&ttiii$flfffl£jiJf 

»?y-Cfl!ffl3ti6C BNiStttt. a«<btyfcj$i#0ffl 
f*> L < «ft?|i LHffift (truncated tetrahedra) 
"C* 3 <fc "5 &ifcll©7&tfc&» 6& S *>©r#> -o T & J: t, >. 
CBN5S^©SiJ©^iL/T«. fc*lt£©jgj|*sff:& 
©ISeflffi (•$" ftfc^ffiBX') 3ft/c& (beveled edges)) 

©»«©C B Nffitfti L-T ». 3RJI»fiR*«ftaLriBC 
0«±K*;*©ISIIffl*£Cfcfl«i 0HIBfla>6tt* 
fc©"C *>«£<,>. 

[0016] #^©8ffitfJf5fflK:lSTS &©i 

i c b Niiss©^js«i% 6 biEimimGvmmicg; 
fktf^ w-r s ©ft *t o r c b n raw u & i > 

S. §*©l§ifitt r^iit|$ (Morphology Index) J iP? 
Hft Sff*&ISJtift-C*e • «MT* C i#"C# 5„ 

tooi7] *»H©«i*»a-r&fe©-c*4n«. * 

©ffi©«set*^W©Crfl5Wt5HK:^*ns. C©»ii 
fcerci-C^S. C©<fc-5)if6©{giSiL,-CB, m<b 

t^s-^a. K{b^-f*aiy f *©ttiai*©4aai©iStt 

[00 18] CBNffiS±tCgWe>ftS£B«£&JS© 

» i ©^fliHX(*#-®i bxvmmmm&mmomz 

■T&b^.l. 0 um&ffi 0. 5(im)OSJ 

ix«-?-nfeLh© rffe©#saj (-rttt>%. Jfu©£ 

M£0f-©&M) #^©*8i5#£&?-©#$T$ L 
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tt. 3W»IW274B8 88^KB«3ftTt»SJ:5 
&ge*©&f§#Ttti(salt bath deposition)&ffi-Cf# 6ft 
£4>©-C&£„ ^*>Sffi?S#ftH^*s. CBN5g«Lh(c 
*l©^JWl*JiW-r*fc*©»*tC>*i*'r*«. £ 
M©«rffi«:«. l«RX»i*nW±©7il/*y*«X« 

momfr h u zmmm^mc b NW&zim? -s© 
^a^-c^^o s6Km»M?«i»©£M*t>-3rt;£ 

sfxc«sp^(ciiit«ijfe?:^-rcife-cts„ 

**fWS*4*l^. ^* >«-^ay>{b9 L ^>ib-r 
2fli©ttMUc**j&». aw** *>«ft*jlL-caffifc* 
*TC4fcioT2a©flWtc;Stt6*i£. 
©fig«at*l8 00-1 500° F©ffiBrtit&.5. » 

att^O*^KOt>T©3 6K^tt|IWtt*B«*FJII 
2 7 4 6 8 8 8^fc«tt3ftTt>£. 

[0019] zmmsimom 1 ©&»■©;$*<<:«> 

fife©^4>«LTfc«). M*ltfl#16* (CVD ; che 
20 mica! vapor deposition) ftffi. § t < 

fb^s&SF (LPCVD ; low pressure chemical vapor 
deposition) &Wfimiht\Z>. Cft6©£firCtt. a 

mffit®. #"Mb». S{b^S^b«5(c^^-c©{b 
m«S»J:<»l6n"Cl>*. ffjlft^l?WR«B8lfi ^ 
XfARytSSli, Ki rk-Othmer Ency 
clopedia of Chemical Tech 
nology, Vol. I 5 ( 1 9 8 1 ) ©2 6 2- 
30 2 6 4H«CSH483ft-Ct»S. 

[0 02 0 ] gHb?*>LPCVD£Ktt > Btt4b?» 

CVDRKtt, ^^Xi0^b^df>*>6f#6n-5. 
S{b?f >tt«tt. -£©g*#C B N5BK©affi«:4* 
■T4«t9(ci/'CJI5liR-r*Cifer*4. CVDX»LP 
CVD8*?CBNBM*a«-rS»£. 
7 -Yf »;> ^(vacuum firing) K:J:-5raffi* i e.K{b ! B5 
RCF»»tt^««i («KMfb)«<»X©J:9«cmaill 
fbft) £&*f 5©#»£U>. Ch6©^««l*l»* 
40 r*3t»©Wjift«JBB. *H#ir»42 8 95 03^ 

>^«:$feS-,'r. a^©Ki5fe?f-ccBN«g^a^6« 

[0021] zmm&emvm 1 ©^flia^^-rifc 

<SO©-e©ftfe©»aii^)Si Lr«> *ffl#S : »4 3 9 9 
1 6 7-9{cB»snri>*J:5«cSailW*»4aET"CCB 

50 L/c^S-C. ^K{bft^|-J^Mttfk1MIIH»©^fiS(c 



[0022] %<Dfc<D&mm\t. mmmib-oZ, mm© 
•3 *ac? s»a«**&«> t -rs*§* aBaBK j: -> -cms 

tCDg^RSO'v'^fAB. Kirk-Othmer E 
ncyclopedia of Chemical T 
echnology, Vol. 15(1981)©2 
4 1 -2 4 7HKE»3JlTl>4. tft6©6»/f t> 

ft* <fc ^ &*frmijfrr s©*j»* i 

t». B¥SK<fc9. Cft&©r3cWft£)MBttLPCVD 10 
[0 02 3 ] *^©HB#*TW^IWa»-JKK:il«ft?fe 

■?t&rfpij£;*ft£#. c©*S{co(,>r«±fa©XK 

'<*K -5-ft6©£#. afeCWC*tl6©#$fl3». g{t 

y>{t*;ftc«{tito*£*ft*. cfte>©£ji©* 

F*jft©ffigCC*W %>-y ir)l>Xte3 Y AXm 'J > 

wmmLv<m^wm.ffiK.& -o-cimzti. c©# 20 

OilisEtiKB, a/^U Y/~ y Tb/JfiM y >g? 

«*H#HfSff 3 5 5 6 8 3 9#KIBttS4rCI,>5. 
[0 024] gtJItt&gMCCfcO?. CBN«g&tC*fb 

*. mi©^jiffl mz.\t?tt >> ©^(c»wp,n-sft6 

©tt«MiiJltt*&iRJIV*S. C©«fc5ftf£*&©£IS 

na. *$^«x«^)S-';>^^«-€-n6©ffl^-tf*^ 30 
ft&. «*.«. ^utt^iui-cttasti^cBNetft 

It. <CBNSStt©«ffif{C{fc5tWKIS^LA:) 
6^c^mi ©JP. -?**-»/>*»6&iJ&2©Jl. *4 
- v irfrfr 6 ft 3 ©BRO'- 9 *r )l> - U >#> p, ft s 

*4©«*#r4fe©T*-5-cfe«fc(,». zmm-s 

j!p 6 % 6 Iff 3 ©URtf- ? ^r;l/ - y 6 ft SHI 4 ©g 

mmw- y >t)\,--3*.)\, y - y >©<t 5ft«&©*tf4© 40 
**"H©8ai!fWiSHKd*ns. cn6©t*«©a^-a- 

[002 5] ±fett4o©£B5Jf*>e>ftSif£(C-X>r 

sMBLfc*>©r*a#. *m<D&w\te&MMmh 

*>©*l»»CBN«tt©affi(C{b^WKe^orc»SJ: 
9&8ftl©£Wglft©6©-r*&Ji&C<:. CBN» 

3o©jn?tesbfc^©4>©**^ 0 cvm&mm so 
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». ^£>©<fc5ftSffl©:£JIJf £ift8 0 0* F£±0 

ssgrtt#i? #&£#©«* 5 cc. an &jwi©jg&Rs 
a»iisai*tt©sai*?iitac l-t 0$ 9t§6icttic*jg 

■c*5. Wx.tt, *aw©31AJHH:-7y;u- y>X 
(tart* h - y >©3J 1 ©®£W Mf £„ ®2JBtti 5. 
ir^XB3^^ hatWJ-yfrJU-aroU-- y >©|g) 
wtHJii-rsciAs-et. »3Jitt-»ir*-y>X 
tta^*;u h - y >r «fcc > b , Iff 2 ? ^ - 3 
)l Y - y >©l^lH5FffiaiJI-e&tti-i{t- ? *;U-a;<;i, h 
-y>©H«*fmjBr*orfej:i». c ©§*»©#» 

it. m 1 ^jRia©fiJc)Rss*^2 5 0 • ?mv, m 1 
[0 02 6] fraiOjio. i6&tt^>rt*>K. cbn 

XB*©«MHH©WBU»4 *©^JB«^ttCc*j 

rfc«ai^^©£UM©««tt«Kit*.»a ct ^ 

Sa©CBNifeS»$<j8 0 0 o F*±H 5 
»l«il/r©^*>tjfflMBajc»it#5*J. gij©«« 
©C B N*SH«lfl 1 Hi UT©^ * >t!MJIfiaK:f5i 
A*Ci*»T?*r. *©fc*JHl-JiiLTW*«i»4r 

* - y > «c £«it» i s ft *^© jttttcnt l r 

«Hl«a[K»l,-C«ift©feft*jBCS-S*«:Wit»4fe© 
r*4C4**3P*H,>. >©ftfJKttffll/»4*© 
ffe©ff®&£JStt. SSfiLh©^ 1 ©#M^KK:^fflLf# 
^fe©iL/-C±ga«:ieiSL//c4>©T , *S. 4>S#£©i£ 

B B a*5^)iffl^jg©^ft < <b 1 ©^ji)i©fiS)ise 
«c»itf»**>s*«. mmbmwi'cmmvzz. tctc 
l. 55»»B»««aL-ciiac»)«±Jcir^©isjiii%^ 

^iitt^Aff©fli 1 mtLx?z><DR<o Kmtmz 
-e©ffe©w Sft^Ji©fi£easK:Bx. s c i a»ra ft i> 

i#^.6ft^„ 

[0 027] C BNS6^Cjgffl$ft^^)ia^^Jg 
©<fc^ft^HB*>e>ft-S„ *»#>&£IR&g(tt. CBNSg 

tiiaii©^stsa©»3 0-9 5fifi%ictss-r-5* 
■cmihtxh. »*n,»«ttCBNisttiaii©^g« 

S©^6 0~8 0Sa%©ffifflF«9t?*S„ SB©ff$ 
«. 5 wm4±|5|4iKg©CBNJ8K«:^l/-rtt < 
5//m*iBA4©*i»*0t>. ^fllStti©S«tt©(S] 
±*HSfcJMI«©ttt»aii*^it4J:5KJfi,>«Bl*J 
^/S^M©S*5 CBN 5514 1 ^M©^ltffiS 
©^ 9 5 SS% £±@ S <!: . if ffiI^rtT©tKa©«J# 
tttt|fil±T5A». «5Si*ijia{c*JK3ftr^giJt4^fi 
Tt5Ct^ 5> ^®©Jl$*i5Mm4±@SiS^. 



(6) 

9 

CBNSSfiK:*fl/rWfflT*acife**)SS*». CO 

<fc 5 <ttt«*fc-3C B umi#*m<D?*<-c<DG&u 

[0028] A&wttxmntti. %>mm-£im<Dm i 
©^iWtfffiSSSis-niHiisti. *©flk©JiJWfc«is«> 
ot«W'Cjaaisnfcfe©'c**. a>*-5&it©ju*fli 
«. 9 1 ©««Ji*«*fS«*t:*THi 

>. WW? ffi- » - 3 /<* h - y >& £"c&mfl?s!> 

©Ji*«W»«>-»#a«-c*TJHS*"Ct>J:i>. 
[0029] ffiJlJI©S5&£i#1$tt, SWmttRom 

HC^IISII. ttKRtf«l*©J*S«> 
{tWT£>-2>„ m«CBN5Bfi©*ffltC?-$>?rlS^3 

<E>ns„ *fc. £»j«££ii©*fg©Ji cr&fcfc** 
jt)*i-9^-y>. 3/^i/h-y>. is)i$*tHj- v 
tDi-a/w v - y x ^w*#f£Hj©ffiBitiii-r£ <fc 

[0030] £im x«££n ©matcfc^-c -ena* 

)SfflfiS©i5ii;2t(±©i^^§n. laic&KiflfiS&i 
(tt#mx«£#) ©i^a^u/ca^oa-e^fiS^n 

wc«#-©ii^nc-r. ma. -•y'rh-vy&M 

©/!$©•=- ?>r)l- y >Jf £{#£fcg>(ca$©- 
- 'J >B*«R0r«8IS#SC 3*iSC <t 

fc&S. Chfc«2Xtt^ftfcU:©- "J 

-^ju- y »i^e»^.sii^-ctm-©a<!:^$n 

C©C<bii. ffll>/c:/P4z*r1ggt©*E:£JIJI#a 
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m^xmrnt^^^ &»£©M&jwi©*riH tc-3 t,»r & 

«. ^-5^IK»«/ci^.-jl©t«&J»IS-C«lfiX3ti 

rt<»/ciurfe#-©)ii^2n^o *»w©H»k 
[0031] Hua*oiio, iWiitii>$», *s 

*HttBfttt<i!)»«*>*f tfciHC 3 -Tic, 4>fc < i l 

IKC&«Cl». ***©CBN«ttTtt. *©tt 

Htt3£©/cS>K:. *©JHIfc{Ms««:*6£Stf***> 

©$^SKtt A •£©?£«>. frfrZ 

~ ? ^tju - zirtfr V - y >£&)!©<£ 5 £ci£JiSK©<6 

»KfcWilS*«tt*ttffl-r5©JWff* u>. 
[0032] :4^©*UM§J^rWMl/fc«©C B N 

aatt*iB«tt't»K:«»Ba*afli-j-* cite 

J: -? X. WW&EO <fc 'y &§F&IXJI©llJStcfl8B W# 

MSCBNSsKi©^i!§ett*r©a««ia«, «a 
« £#^©*H#rFffr4 671021 -^cciatssnr 

xy-*»IBiS^L. *©S^«i*^l©'f'CBfa© 
S©@«:g»^i^.5„ #*tA>IIUi. «£*iP«© 

(CX^Bl 7 0/200^ ^i/^-y-fx©^^ 
f) OCB N55fii?:±a©a »3 *IHB©&*tffl3EaKM* 

[0033] *»Mr»<5nSilFWX*ttv C B NSitt 
*flH,>fcIA«:t£*ffii.>e>tir#fc»«X»«tt©t>© 

»* l/C>WHIIIJH*. 4W©WW«:ttt>n*iHIIBB 

tcK^cBNW&xmMbtcmfflf&Ettk^zt. &m 

[0034] «T©»* Ll»AftWttWt«l**a:*W 
[0035] 

[HUM] «u©s«c*rissfl«*Wf *a#aa<t 

*->3RSEB*. fiifjOSiyNaC 1 iKC 1 iCa 
C 1 ?r4 0/5 5/5©ik*r-^fc-SS^©^?S t ti 

r. ?f>rasi/fc. «?s©fig«8 oo-i 500 

iLtf$>©tt«^fcfc„ lig&tt&O. 5-10 
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[003 6] 5^>M?IC BNWtt*. &<,*"C> * £&©SSH#^r&£,, tg*WBUJ:b (9F0J»$) SO' 

X&V ymM<D~v*>lXl*^>*)\'V#>-jZWX$>-i CO 0 3 9 ] art*. KTOBS^fflOfc. 

ft:,, pHlitifi4~l)12. OOfSBit&fh SSW Ni^?*^ 

6 o ~ 9 5 xoymmiam t /c„ &g«sij<i©j&*>e>jsij t i = * * > 

fS£l£3l L, X'&V&MlMHctiMi b L/c C o P = 3 h - U > 

Jf©lll$*THJ£«&ffl&©i§£v ffll^tM^ttlMMM 10 Co-N i -P=|SIB#*Tm^-»^^-3^h- , J> 

*>--*i£T*5. &R©*ttii&<fc&«©£3tS*4IS tffitfW& gfBHttffiPKII 

*fct/rafiti&6 5~7 0M%T?*0. 'J>^»«^ ^»»Ci«SUfclfBl)W5©ifBIItt»*ai. a2St>' 

e?.~i i%r*o/c„ a3ic^-r„ -r^-c©ifgiJiss5c-o(,i-r, aasfffKf 
1) 0 3 7 ] tmc b N6s«t«^tciis©7 x ✓ m&icm&Ltcmmnt i>r© skhsi <hrc6 

M (7i/-*WA7*ft FttMl) ig^Lfc 0 3) I**XfP«KC»1-*WliUtt**KII0A:. «£5jI 

©fi^Jt«ifiJJ£5^©5g8i©*S^{CtifflWCCffl^ 6n K» 3 0 m/ s e c V £> -? fc. fBt&tt 1 5 m/m i n 

•Cl^aSttr^-ofco t©®£<g)£> <lM&-CQ.W.Z&. T*S0««0. 0 2 5mmt*o 

^©^ffl^K^ 6 7 1 0 2 1 #{CS*S3n-CC>S«fc 5 fc. ^NfW (iI$5#W±) WHJOfcfft. &*©WflU 

ftfiSKORifCi^t, |7mm, tt&l 5 0mm©5F fl£5K:-3t>-C5FlilJtfc 

PSKStCfiBBOfc. 20 fc. 5ffJib©^^5FBiJ5E5a<t'. fift/c (f ftfc>*>. /h 

[o o 3 8 ] ^cc^o/cffi^cte^r, ffi*©&mi© g*€jig£6->ci{c&£„ 

&©»«! «-e©se)i^«F*t?©is©iSM©^n-* [0040] 

s&swc Ut£)i&)g©s*H#¥-c& <o . ask;* [a i ] 
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151 
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84 
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1Z2 


166 


103 


242 


5.4 


175 


98 
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Tt/MP7/CoP17/NIP30 


568 


11.3 


121 


96 


211 


4.7 


153 


85 
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MP60 


492 


1i1 


100 


100 
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T^T^/N54Q/NfiP60 


908 


11.7 


184 


97 


274 


5.8 


199 


102 
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Ti/Nff»7/CoP17/MP60 


783 


109 


159 


91 


227 


4.4 


164 


81 
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Tt/CoP10/NiP60 
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105 


95 


57 
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430 


100 
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NiP7/Ni40/NiP60 


550 
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577 


134 
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NiP7/CoPl7/NiP60 


587 


137 
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170/200 


NiP60 


0.0015 


89 
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170/200 


Ti/NiP7/CoP17/ 
CoPBO 


0. 0015 


335 
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Ti/NiP6/Co-Ni-P60 


0. 0015 
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140/170 


CTi/NiP6/(*|l$$rtt! 
Co-Ni-P60 


0.0015 
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